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(54) ELECTROPHOTOGRAPHIC TONER BINDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electrophotographic toner binder giving a toner having good heat- 
resistant preservability and image characteristics, ensuring a high hot-offsetting occurrence temp, and excellent 
in low temp, fixability. 

SOLUTION: The toner binder consists substantially of an uncrosslinked (co)polymer and a crosslinked (co) 
polymer and contains a THF-soluble component. In the mol.wt. distribution diagram of the THF-soluble 
component obtd. by GPC measurement, the THF-soluble component has at lest one peak in a mol.wt. region of 
<30,000, at least one peak in a mol.wt. region of >1 00,000 and the min. point in the mol.wt. region of 20,000 to 
<200,000. A lower mol.wt. region than the min. point in the mol.wt. distribution diagram accounts for >60% by 
area of the entire mol.wt. region and the amt. of the THF-soluble component is 5-45 wt.%. 
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** NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a molecular-weight-distribution figure from which it consists of the following (**) polymer (A) and the 
following (**) polymer (B), and THF extractives are obtained by GPC measurement, It has at least one peak, 
respectively to a with a molecular weight of less than 30,000 field and a with a molecular weights of 100,000 or 
more field, A toner binder for electro photography whose area ratio % [ as opposed to the whole molecular 
weight of a low-molecular-weight field from a minimum point ] it has a minimum point to 20,000 or more 
molecular weights and less than 200,000 field, and is not less than 60% in a molecular-weight-distribution figure 
and whose THF insoluble matter is 5 to 45 % of the weight. 

(A) ; it is a polymer not constructing a bridge (**) to a real target whose weight average molecular weight a 
styrene system monomer or a styrene system monomer, and an acrylic system monomer (meta) are made into 
an indispensable constitutional unit, and is 3000-40000. 

(B) ; A styrene system monomer, a cross-linking monomer or a styrene system monomer, an acrylic system 
monomer, and a cross-linking monomer are made into an indispensable constitutional unit, A bridge construction 
(**) polymer which has at least one peak to a with a molecular weights of 100,000 or more field in a molecular- 
weight-distribution figure which THF insoluble matter is 30 to 90 % of the weight, and is acquired by GPC 
measurement of THF extractives. 

[Claim 2]The toner binder according to claim 1 which THF insoluble matter of (B) is distributing uniformly in a 
toner binder. 

[Claim 3]The toner binder according to claim 1 or 2 whose content of (B) is 5 to 50 % of the weight. 

[Claim 4]Claims 1-3 which are the polymers (**) in which (B) polymerized using a polyfunctional initiator are the 

toner binders of a statement either. 

[Claim 5]Claims 1-4 which are the polymers (**) obtained by suspension polymerization are [ (B) ] the toner 
binders of a statement either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the toner binder for electro photography. 
[0002] 

[Description of the Prior Art]Since the toner transferred on paper etc. in the process for electro photography by 
the dry type toner of a granular material is established, Contact heating mold fixing assembly (the method (for 
example, JP t 4-70688,A and JP,4-1 2558,A) of passing a film or a belt between the method and heating body 
which use a heat roll, paper, etc. is adopted widely.) It is desirable for the temperature (it omits the following 
HOT) which it is desirable for fixing lower limit temperature (it abbreviates to MFT below) to be low (low 
temperature fixability), and the hot offset to the heat roll surface, a film, or a belt generates in this method to be 
high (hot offset-proof nature). Within the machinery of an electrophotography process, since heat occurs from a 
fixing assembly etc., heat-resistant preservability must also be fulfilled so that a toner may condense with heat 
and mobility may not get worse. 

[0003]Conventionally, as a binder component of this dry type toner, generally polystyrene resin, a styrene acrylic 
copolymer, polyester resin, an epoxy resin, etc. are used, and especially Performances, such as grindability and 
electrostatic property, Polystyrene system resin and styrene acrylic resin are widely used from a point of cost. 
In order to satisfy low temperature fixability and hot offset-proof nature, many methods of improving by making 
molecular weight distribution of resin large are proposed. As a method of extending molecular weight distribution, 
in vinyl system resin. In the method (JP,61-215558,A, JP,63-44665,A, JP,63-223014,A, JP.4-202307.A) of using 
a vinyl system cross linking agent, and molecular weight distribution, The method of using for a polymers portion 
and a low molecule portion the binder (JP,63-32180,B, JP,63-32382,B) which has two peaks, etc. are advocated. 
Vinyl system bridge construction resin, polyester resin, composite (JP,2-1 67563.A), etc. are advocated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the binder which only contains the structure of cross 
linkage, and the binder which only consists of an amount object of polymers, and a low molecular weight body, as 
mentioned above. Since molecule cutting of a bridge construction portion and the polymers portion is carried out 
violently and the melting elasticity of a toner becomes low easily by kneading of a toner chemically-modified 
degree, in order to maintain hot offset-proof nature, Many bridge construction ingredients and amount body 
constituents of polymers will be used, the melt viscosity of resin goes up, and the low temperature fixability of a 
toner becomes insufficient. By a Prior art, it is hard to say that it can fully respond to the trend which searches 
for low temperature fixability more and the trend by the miniaturization of a printer which asks for heat-resistant 
preservability and hot offset-proof nature more by improvement in the speed of a copy machine in recent years 
or a facsimile as mentioned above. This invention solves the above-mentioned problem. When the purpose is 
toner-ized, there is no problem in heat-resistant preservability and a picture characteristic, its hot offset 
generating temperature is higher than before, and it is obtaining the toner binder which is excellent in low 
temperature fixability. 

[0005] 

[Means for Solving the Problem]When they toner-ized, there is no problem in heat-resistant preservability and a 
picture characteristic, this invention persons had a high hot offset generating temperature, and as a result of 
inquiring wholeheartedly for the purpose of obtaining a toner binder which is excellent in low temperature 
fixability, they reached this invention. Namely, in a molecular-weight-distribution figure from which this invention 
consists of the following (**) polymer (A) and the following (**) polymer (B), and THF extractives are obtained 
by GPC measurement, It has at least one peak, respectively to a with a molecular weight of less than 30,000 
field and a with a molecular weights of 100,000 or more field, It has a minimum point to 20,000 or more molecular 
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weights and less than 200,000 field, >area ratio % [ as opposed to the whole molecular weight of a low-molecular- 
weight field from a minimum point ] is not less than 60% in a molecular-weight-distribution figure, and THF 
insoluble matter is a toner binder for electro photography which is 5 to 45 % of the weight. 

(A) ; it is a polymer not constructing a bridge (**) to a real target whose weight average molecular weight a 
styrene system monomer or a styrene system monomer, and an acrylic system monomer (meta) are made into 
an indispensable constitutional unit, and is 3000-40000. 

(B) ; A styrene system monomer, a cross-linking monomer or a styrene system monomer, an acrylic system 
monomer, and a cross-linking monomer are made into an indispensable constitutional unit, A bridge construction 
(**) polymer which has at least one peak to a with a molecular weights of 100,000 or more field in a molecular- 
weight-distribution figure which THF insoluble matter is 30 to 90 % of the weight, and is acquired by GPC 
measurement of THF extractives. 

[0006] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail. In the polymer (A) not 
constructing a bridge (**) the styrene system monomer used for this invention or a styrene system monomer, 
and an acrylic system monomer (meta) on the real target which considers it as an indispensable constitutional 
unit, As a styrene system monomer, styrene, alpha-methylstyrene, p-methoxy styrene, p-hydroxystyrene, p- 
acetoxystyrene, etc. are raised. (Meta) As an acrylic system monomer, butyl acrylate (meta), (Meta) 2-ethylhexyl 
acrylate, acrylic acid (meta) lauryl, (Meta) Carbon numbers of an alkyl group, such as acrylic acid stearyl, 
hydroxyl content (meta) acrylate; dimethylaminoethyl (meta) acrylate, such as alkyl (meta) acrylate; hydroxyethyl 
(meta) acrylate of 1-18, Amino group content (meta) acrylate, such as diethylaminoethyl (meta) acrylate; (meta) 
unsaturated carboxylic acid, such as monoester of acrylic acid, a maleic anhydride, itaconic acid anhydride, and a 
maleic anhydride, or the anhydride of those is mentioned. Copolymerization of the vinyl system monomer of 
others other than these styrene system monomers and an acrylic system monomer may be carried out. As other 
vinyl system monomers, aliphatic hydrocarbon system vinyl; (meta) acrylonitrile, such as vinyl ether; alpha 
olefins, such as vinyl ester; vinylethyl ether, such as vinyl acetate, and isoprene, etc. are raised. In order to raise 
a molecular weight, a small amount of polyfunctional monomer which has at least two polymerization nature 
double bonds may be added, but it is necessary to be a grade which does not generate THF insoluble matter. 
(**) That in which un-constructing a bridge does not contain THF insoluble matter is said substantially 
[ polymer / (A) ]. as a polyfunctional monomer — JI or a polyvinyl compound — { — for example, divinylbenzene. 
Ethylene glycol di(metha)acrylate, propyleneglycol di(meth) acrylate, Divinyl compounds, such as 1 ,6-hexanediol 
di(metha)acrylate and divinyltoluene, Bisphenol A, neopentyl glycol, trimethylolpropane, There is polyfunctional 
acrylate which are obtained at a reaction with acrylic acid (meta)} about some (the number of addition mols: 2- 
10) which added alkylene oxide (carbon numbers 2-3) to multivalent (divalent - 8 values) alcohols, such as 
pentaerythritol and dipentaerythritol. (**) the contents of the styrene system monomer as a constitutional unit 
in a polymer (A), an acrylic system monomer (meta-), other vinyl system monomers, and polyfunctional monomer 
are 60 to 1 00 % of the weight of each, 0 to 40 % of the weight, 0 to 20 % of the weight, and 0 to 0.01 % of the 
weight. 

[0007]As a polymerization method which manufactures (A), arbitrary methods, such as solution polymerization, 
mass polymerization, and suspension polymerization, can be chosen. Especially as a polymerization initiator, 
although not limited, for example Azobisisobutyronitrile, Azo initiators, such as azobisiso valeronitrile; Benzoyl 
peroxide, Peroxide system initiator;2,2-bis(4,4-di-t-butylperoxycyclohexyl)propane, such as di-t-butyl peroxide, 
lauroyl peroxide, and dicumyl peroxide, The 1,1 -screws (tert-butyl peroxide) 3 and 3, 5-trimethylcyclohexane, 
The polyfunctional polymerization initiator which has two or more peroxide groups in 1 intramoleculars, such as 
di-tert-butyl peroxide hexahydro terephthalate; Diaryl peroxi dicarbonate, The polyfunctional polymerization 
initiator etc. which have one or more peroxide groups and one or more polymerization nature unsaturation 
groups are mentioned to 1 intramoleculars, such as t-butyl PAOKI sialyl carbonate. Azobisisobutyronitrile, 
benzoyl peroxide, di-t-butyl peroxide, and dicumyl peroxide are [ among these ] preferred. 

[0008] Especially as a solvent in the case of obtaining (A) by solution polymerization, although not limited, ester 
solvents, such as aromatic solvents, such as toluene, xylene, and ethylbenzene, ethyl acetate, and butyl acetate, 
dimethylformamide, dimethyl sulfoxide, methyl ethyl ketone, etc. are mentioned. Preferably, they are 
dimethylformamide, xylene, and toluene. 

[0009]When obtaining (A) by suspension polymerization, it can polymerize underwater using organic system 
dispersing agents, such as mineral salt system dispersing agents, such as calcium carbonate and calcium 
phosphate, polyvinyl alcohol, and methylation cellulose. 50-160 ** of polymerization temperature is usually 60- 
140 ** preferably. As for the atmosphere under polymerization, it is preferred to carry out under existence of 
inactive gas like nitrogen. 

[0010]the weight average molecular weight of (A) is 3000-40000 — desirable — 4000-35000 — it is 4500-30000 
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still more preferably. If weight average molecular weight is smaller than 3000, preservability when a toner is used 
will get worse. If weight average molecular weight exceeds 40000, MFT when a toner is used will become high. 
From the viewpoint of MFT when heat-resistant preservability and a toner when the toner was used are used, 
the glass transition point (Tg) of (A) is usually 40-100 **, and is 50-80 ** preferably. As for the content of (A) in 
a binder, the melt viscosity at the time of fixing when a toner is used, and the viewpoint of MFT to 40 to 95 % of 
the weight is preferred. It is 60 to 90 % of the weight preferably. 

[001 1]As for a styrene system monomer and an acrylic system monomer, the monomer of said statement, etc. 
are mentioned in the bridge construction (**) polymer (B) which makes the styrene system monomer used for 
this invention, a cross-linking monomer or a styrene system monomer, an acrylic system monomer, and a cross- 
linking monomer an indispensable constitutional unit. About a cross-linking monomer, the polyfunctional 
monomer etc. which have at least two polymerization nature double bonds of said statement are mentioned. (**) 
the content of the styrene system monomer as a constitutional unit in a polymer (B) and an acrylic system 
monomer (meta-) is each 40 - 100wt%, and 0 - 40wt%, and the quantity of a cross-linking monomer is 0.001 - 
0.2-mol % to the monomer which polymerizes (B). 

[0012]The THF insoluble matter of (B) is 30 to 90 % of the weight. It is 45 to 80 % of the weight still more 
preferably 40 to 85% of the weight preferably. When THF insoluble matter was smaller than 30 % of the weight 
and a toner is used, HOT falls. When larger than 90 % of the weight and a toner is used, picture nature falls, and 
HOT also falls. 

[0013]In the molecular-weight-distribution figure acquired by GPC measurement, the THF extractives of (B) 
have a peak to a with a molecular weights of 100,000 or more field. It is 200,000 or more still more preferably 
150,000 or more preferably. If the molecular weight of a peak position is smaller than 100,000, when a toner is 
used, HOT will fall. That is, it is thought that that the molecular weight of the THF extractives of (B) is large 
originates in the molecular weight of the main chain of a bridge construction portion being large. Since the 
molecular weight of the main chain of this bridge construction portion is large, it is thought that molecule cutting 
of a bridge construction portion is controlled by kneading at the time of toner-izing, the melting elasticity of a 
toner becomes remarkably large, and HOT of a toner becomes high. 

[0014]That is, although molecule cutting of the bridge construction portion of (B) of this invention is carried out 
to the grade uniformly mixed in a toner by kneading at the time of toner-izing, since the molecular weight of the 
main chain of a bridge construction portion is large, the molecular weight fall more than needed does not take 
place easily, the melting elasticity of a toner can maintain it highly, and HOT becomes high. 
[0015]As for Tg of (B), 40-100 ** is usually preferred from heat-resistant preservability when a toner is used, 
and a viewpoint of MFT. It is 45-90 ** preferably. As a polymerization method which manufactures (B), arbitrary 
methods, such as solution polymerization, mass polymerization, and suspension polymerization, can be chosen. 
These desirable are suspension polymerization from the point of being easy to enlarge a molecular weight, the 
point that a grinding process can be skipped, etc. When polymerizing (B) in suspension polymerization, it can 
polymerize by the method of the suspension polymerization said statement. 

[0016]Especially as a polymerization initiator, although not limited, the polymerization initiator of said statement 
is mentioned. These desirable are polyfunctional polymerization initiators. If a polyfunctional polymerization 
initiator is used, the molecular weight of the main chain of a bridge construction portion will become large easily, 
and the molecular weight of THF extractives will also become large easily. 

[001 7]In the toner binder of this invention, the content of (A) is usually 50 to 80 % of the weight preferably 40 to 
85% of the weight. The content of (B) is usually 1 0 to 40 % of the weight preferably five to 50% of the weight. If 
HOT when the content of (B) makes it TONA in less than 5 % of the weight becomes low and exceeds 50 % of 
the weight, MFT when a toner is used will become high. 

[0018]In the toner binder of this invention, if needed, a styrene system monomer or a styrene system monomer, 
and an acrylic system monomer (meta) can be made into an indispensable constitutional unit, and weight average 
molecular weight can also add the polymer (C) not constructing a bridge (**) to the real target which are 
200,000-2 million. As for a styrene system monomer and an acrylic system monomer, the monomer of said 
statement, etc. are mentioned in (C). In order to raise a molecular weight, polyfunctional monomer may be added, 
but it is necessary to be a grade which does not generate THF insoluble matter. (**) That in which un- 
constructing a bridge does not contain THF insoluble matter is said substantially [ polymer / (C) ]. As 
polyfunctional monomer, the polyfunctional monomer etc. which have at least two polymerization nature double 
bonds of said statement are mentioned. (**) the contents of the styrene system monomer as a constitutional 
unit in a polymer (C) and an acrylic system monomer (meta-) are 40 to 100 % of the weight of each, and 0 to 40 
% of the weight, and the quantity of polyfunctional monomer is less than 0.001 mol % to the monomer which 
polymerizes (C). As for Tg of (C), 40-100 ** is usually preferred from heat-resistant preservability when a toner 
is used, and a viewpoint of MFT. It is 45-90 ** preferably. As a polymerization method which manufactures (C), 
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arbitrary methods, such as solution polymerization, mass polymerization, and suspension polymerization, can be 
chosen. These desirable are suspension polymerization from the point of being easy to enlarge a molecular 
weight, the point that a grinding process can be skipped, etc. When polymerizing (C) in suspension 
polymerization, it can polymerize by the method of the suspension polymerization said statement. Especially as a 
polymerization initiator, although not limited, the polymerization initiator of said statement is mentioned. These 
desirable are polyfunctional polymerization initiators. The content of (C) is usually 0 to 30 % of the weight 
preferably zero to 40% of the weight. 

[0019]In the molecular-weight-distribution figure acquired on GPC, the toner binder of this invention has at least 
one peak, respectively to a with a molecular weight of less than 30,000 field and a with a molecular weights of 
100,000 or more field. Preferably, it has a peak to less than 25,000 field and 150,000 or more fields. It has a peak 
to less than 20,000 field and 200,000 or more fields preferably. If a peak does not exist in a with a molecular 
weight of less than 30,000 field, the melt viscosity of a toner when a toner is used will become high, and MFT will 
become high. If a peak does not exist in 100,000 or more fields, the melting elasticity of a toner when a toner is 
used will become low, and HOT will become low. In the molecular-weight-distribution figure acquired on GPC, 
the toner binder of this invention has a minimum point to 20,000 or more molecular weights and less than 
200,000 field, and area ratio % [ as opposed to the whole molecular weight of a low-molecular-weight field from a 
minimum point ] is not less than 60%. It is not less than 65% preferably, and is not less than 70% still more 
preferably. The melt viscosity of a toner when it uses at a toner that area ratio % of a low-molecular-weight field 
is less than 60% becomes high, and MFT becomes high. The THF insoluble matter of the toner binder of this 
invention is 5 to 45 % of the weight. It is 9 to 35 % of the weight still more preferably seven to 40% of the weight 
preferably. The melting elasticity of a toner when it uses at a toner that THF insoluble matter is less than 5 % of 
the weight becomes low, and HOT of a toner becomes low. If THF insoluble matter exceeds 45 % of the weight, 
the melt viscosity of a toner when a toner is used will become high, and MFT will fall. As for Tg of the toner 
binder of this invention, heat-resistant preservability when a toner is used, and the viewpoint of MFT to 40-100 
** is preferred. It is 50-80 ** preferably. 

[0020]As for the THF insoluble matter of (B), usually distributing uniformly in a binder is preferred. That is, it is 
preferred to add a bridge construction (**) polymer to the polymer not constructing a bridge (**), and to 
distribute the whole binder rather than constructing a bridge uniformly. If a bridge is uniformly constructed in the 
whole binder, manufacture may become difficult or a bridge construction portion may be cut at the time of 
manufacture. By throwing in bridge construction resin (B) in the solution states of (A), or a molten state, 
uniformly, (B) can swell in a binder and can distribute (B) in a binder. It may become uneven although there is 
also the method of blending (B) with (A) with a granular material. As a concrete method, the method of carrying 
out desolventization, the method of carrying out desolventization after mixing the slurry liquid which distributed 
(B) in the solution of (A), the method of mixing the granular material of (B) under the molten state of (A), and 
carrying out a melting blend, etc. are mentioned after mixing the granular material of (B) in the solution of (A). It 
is still more desirable, when carrying out a melting blend and it mixes by a kneader etc. As for the mean particle 
diameter of (B), when mixing (B), 10-1000 micrometers is usually preferred. It is 50-500 micrometers preferably. 
Measurement of mean particle diameter is performed by observation by an optical microscope. 
[0021]The low-molecular-weight polyolefines (polyethylene, polypropylene, etc.) added in order to raise hot 
offset-proof nature at the time of manufacture of a toner may be beforehand added to the toner binder of this 
invention. By adding beforehand in a toner binder, low-molecular-weight polyolefine distributes in a toner to 
homogeneity more, and the heat-resistant preservability of a toner improves. The addition of low-molecular- 
weight polyolefine is usually 0.1 to 10 % of the weight to the whole toner binder. It is 1 to 6 % of the weight still 
more preferably 0.5 to 8% of the weight preferably. How to add when blending (B) with **; (A) as the method of 
addition, ** How to add a low-molecular-weight olefin and polymerize (A) under existence when polymerizing; 
(A), ** How to add a low-molecular-weight olefin and polymerize (B) under existence when polymerizing; (B), **; 
when adding the method of adding low-molecular-weight polyolefine further when blending (B) to (A) 
manufactured by the method of **, and (B) which polymerized by the method of ** in **; (A), there are the 
method of adding low-molecular-weight polyolefine, etc. 

The number average molecular weights of low-molecular-weight polyolefine are usually 1000-10000, and weight 
average molecular weight is usually 3000-50000. 

[0022]If an example of the process of the toner for electro photography used as the use of the toner binder of 
this invention is shown, being based on toner weight — a toner binder — usually — 45 to 95 % of the weight, 
and publicly known colorant (carbon black.) iron black, benzidine yellow, KINAKU drine compounds, rhodamine B, 
phthalocyanine, etc. — usually — 5 to 10 % of the weight, and magnetic powder (iron.) Compounds, such as 
cobalt, nickel, hematite, and a ferrite, usually use at 0 to 50% of the weight of a rate, Further various additive 
agents [electrification regulators (metal complex, Nigrosine, etc.), lubricant (polytetrafluoroethylene, low- 
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molecular-weight polyolefine, fatty acid, its metal salt, or amide), etc.] can be added. The quantity of these 
additive agents is usually 0 to 10 % of the weight based on toner weight. After the toner for electro photography 
carries out the dry type blend of the above-mentioned ingredient melt kneading of it is carried out, and coarse 
grinding is carried out after that, it is eventually pulverized using a jet pulverizer etc., and is obtained as a 
particle with a particle diameter of 5-20 micrometers. It is mixed with carrier particles, such as iron powder, a 
glass bead, nickel powder, and a ferrite, if needed, and said toner for electro photography is used as a developer 
of an electric latent image. Hydrophobic colloidal silica impalpable powder can also be used for a fluid 
improvement of a granular material. Base materials (paper, polyester film, etc.) are fixed to said toner for electro 
photography, and it is used for them. It is as [ fixing method ] above-mentioned. 
[0023] 

[Example]Although an example explains this invention further below, this invention is not limited to this. 
Hereafter, a part shows a weight section. The measuring method of the character of the resin obtained by the 
synthetic example, the example, and the comparative example is shown below. 
[0024] 

determination-of-molecular-weight device : TOSOH CORP. make HLC-802A conditions . : column TOSOH 
CORP. make Two TSK gel GMHXL measurement temperature : The 40 ** sample solution : 0.25% of the weight 
of tetrahydrofuran solution solution injection-rate: — 100microl detection machine : it is a refractometric 
detection machine — a molecular weight calibration curve uses standard polystyrene — creation. 
[0025]glass transition point (Tg) measuring device: — the SEIKO electronic industry incorporated company make 
DSC20, and SSC/580 condition:ASTM (D3418-2) — law [0026] 

A THF insoluble matter measuring device, instrument : An Erlenmeyer flask, a glass filter, HOTTINGUSUTARA 
The dryer of the :** style, a vacuum drier, and aspirator reagent : The cerite 545 (made by Nacalai Tesque, Inc.), 
and THF operation : weighing 0.5 g of samples precisely to ** Erlenmeyer flask — (Xg) and THF5 adding zero ml 
— a HOTTINGUSUTARA top — 1 hour — flowing back — ****. 

** Fill up a glass filter with cerite densely and it is a constant mass with a dryer. It is made to dry until it 
becomes, and it weighs precisely. (Yg) 

** Adding THF further, move thoroughly and carry out filtration under reduced pressure of the sample of ** to 
the glass filter filled up with cerite. 

** Decompress the glass filter after filtration until it becomes a constant mass at 80 **. It dries and weighs 
precisely. (Zg) 

Calculation THF insoluble matter %=(Z-Y) x100/(X) 

[0027]Put 281 copies of xylene in the autoclave reaction vessel to which example of manufacture 1 
thermometer, the agitator, and the nitrogen introducing pipe were attached, and The mixed monomer of after a 
nitrogen purge, 960 copies of styrene, and 40 copies of acrylic acid n-butyl, Resin (A-1) was obtained by 
dropping 118 copies of xylene, and the initiator solution of 9.5 copies of di-t-butyl peroxide at 210 ** j n 2 hours, 
and carrying out desolventization under 185 ** and decompression. The weight average molecular weight by 
GPC of (A-1) was 5700, and the glass transition point was 59 **. 

[0028]Put 323 copies of xylene into the same device as the example 1 of example of manufacture 2 
manufacture, and A mixed monomer after a nitrogen purge, 603 copies of styrene, 1 1 1 copies of acrylic acid n- 
butyl, and maleic acid monobutyl [ 0.6 copy of ], Resin (A-2) was obtained by dropping 89 copies of xylene, and 
the initiator solution of 4.6 copies of di-t-butyl peroxide in 3 hours, and carrying out desolventization like the 
example 1 of manufacture at 170 **. The weight average molecular weight by GPC of (A-2) was 14000, and the 
glass transition point was 59 **. 

[0029]Used the example of manufacture 3 mixed monomer as 504 copies of styrene, 163 copies of acrylic acid 
h-butyl, and 48 copies of acrylic acid, used the initiator as 2.5 copies of di-t-butyl peroxide, polymerization 
temperature was 150 **, and drop time was made into 2 hours, and also resin (A-3) was obtained like the 
example 2 of manufacture. The weight average molecular weight by GPC of (A-3) was 34000, and the glass 
transition point was 58 **. 

[0030]The example of manufacture 4 mixed monomer was made into 552 copies of styrene, and 163 copies of 
acrylic acid n-butyl, and also resin (D-1) was obtained like the example 3 of manufacture. The weight average 
molecular weight by GPC of (D-1) was 42000, and the glass transition point was 57 **. 

[0031]ln the reaction vessel to which example of manufacture 5 thermometer, the agitator, the condensator, and 
the nitrogen introducing pipe were attached, 2072 copies of water, 740 copies of styrene after putting in three 
copies of polyvinyl alcohol and dissolving enough, 218 copies of acrylic acid n-butyl, 43 copies of maleic acid 
monobutyl, and the mixed monomer of 0.236 copy (it is 0.02-mol% to a monomer) of divinylbenzene, As an 
initiator, 0.335 copy of di-tert-butyl peroxide hexahydro terephthalate and 0.3 copy of 2,2-bis(4,4-di-t- 
butylperoxycyclohexyOpropane were put into the reaction vessel, and suspension polymerization was carried out 
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at 98 ** after that at 88 ** in the nitrogen air current for 3 hours for 16 hours. The reactant was filtered and 
rinsed after cooling, it dried at 60 **, and (B-1) was obtained. The peak value of the molecular weight according 
[ the THF insoluble matter of (B-1) ] to GPC of 68% and THF extractives was 66 ** 380,000 and a glass 
transition point, and mean particle diameter was 100 micrometers. 

[0032]Example of manufacture 6 mixed monomer 782 copies of styrene, 218 copies of acrylic acid n-butyl, 
Consider it as 1 .44 copies (it is 0.03-mol% to a monomer) of diacrylate (shrine : Mitsuhiro Transformation 
NEOMA BA-641 : molecular weight 520) of bisphenol A ethylene oxide adduct, and as an initiator, It was 
considered as 1 .95 copies of di-tert-butyl peroxide hexahydro terephthalate, and polymerization temperature 
was made into 3 hours at 98 ** after that at 85 ** for 10 hours, and also resin (B-2) was obtained by the same 
method as the example 1 of manufacture. The peak value of the molecular weight according [ the THF insoluble 
matter of (B-2) ] to GPC of 78% and THF extractives was 67 ** 190,000 and a glass transition point, and mean 
particle diameter was 200 micrometers. 

[0033]Diacrylate of bisphenol A ethylene oxide adduct (4.2 average addition mols) was made into 4.8 copies (it is 
0.1-mol% to a monomer) among example of manufacture 7 mixed monomers, and also resin (B-3) was obtained 
by the same method as the example 6 of manufacture. The peak value of the molecular weight according [ the 
THF insoluble matter of (B-3) ] to GPC of 89% and THF extractives was 68 ** 1 10,000 and a glass transition 
point, and mean particle diameter was 200 micrometers. 

[0034] Diacrylate of bisphenol A ethylene oxide adduct (4.2 average addition mols) was made into 0.72 copy (it is 
0.015-mol% to a monomer) among example of manufacture 8 mixed monomers, and also resin (B-4) was obtained 
by the same method as the example 6 of manufacture. The peak value of the molecular weight according [ the 
THF insoluble matter of (B-4) ] to GPC of 32% and THF extractives was 66 ** 450,000 and a glass transition 
point, and mean particle diameter was 100 micrometers. 

[0035]Diacrylate of bisphenol A ethylene oxide adduct (4.2 average addition mols) was made into 14.4 copies (it 
is 0.3-mol% to a monomer) among example of manufacture 9 mixed monomers, and also resin (E~1) was obtained 
by the same method as the example 6 of manufacture. The peak value of the molecular weight according [ the 
THF insoluble matter of (E-1) ] to GPC of 96% and THF extractives was 68 ** 80,000 and a glass transition 
point, and mean particle diameter was 200 micrometers. 

[0036]Diacrylate of bisphenol A ethylene oxide adduct (4.2 average addition mols) was made into 0.48 copy (it is 
0.01 -mol% to a monomer) among example of manufacture 10 mixed monomers, and also resin (E-2) was obtained 
by the same method as the example 6 of manufacture. The peak value of the molecular weight according [ the 
THF insoluble matter of (E-2) ] to GPC of 10% and THF extractives was 67 ** 550,000 and a glass transition 
point, and mean particle diameter was 200 micrometers. 

[0037]Divinylbenzene was made into 3.53 copies (it is 0.3-mol% to a monomer) among example of manufacture 
1 1 mixed monomers, made the initiator into 23 copies of benzoyl peroxide, and polymerization temperature was 
made into 3 hours at 98 ** after that at 90 ** for 4 hours, and also resin (E-3) was obtained by the same 
method as the example 1 of manufacture. The peak value of the molecular weight according [ the THF insoluble 
matter of (E-3) ] to GPC of 56% and THF extractives was 67 ** 50,000 and a glass transition point, and mean 
particle diameter was 200 micrometers. 

[0038]Others obtained resin (C-1) by the same method as the example 1 of manufacture, without adding 
divinylbenzene among example of manufacture 1 2 mixed monomers. The weight average molecular weight 
according [ the THF insoluble matter of (C-1) ] to 0% and GPC was 68 ** in the peak value of 900,000 and a 
molecular weight 800,000 and a glass transition point, and was 200 micrometers in mean particle diameter. 
[0039](C) is added by (B) and necessity, after adding (A) of the quantity indicated to Table 1 and dissolving, 100 
copies of xylene is taught to one to example 10 condenser tube, and KORUBEN with an agitator, it stirs at 150 
** after a nitrogen purge for 2 hours, stirring, and uniformly, it swelled and (B) was distributed. Decompression 
devolatilization was carried out at 180 ** after that, and toner binder (TB-1) - (TB-9) of this invention was 
obtained. 
[0040] 
[Table 1] 

R es i n (a) (B) In addition to this 1 TB-1 

A-2 62 copies B-1 38-copy fruit . 2 TB-2 A-2 62 copies B-2 38 copies . 3 TB-3 A-3 62 copies B-2 38 copies . 
** 4 TB-4 A-1 62 copies B-2. Copies [ 38 ] 5 TB-5 A-2 50 Copies B-4. Copies [ 50 ] Example 6 TB-6 A-2 50 
Copies B-3 50 Copies 7 TB-7 A-2 68 Copies B-3 8 Copy C-1 24 Copies 8 TB-8 A-2 62 Copies B-1 14 Copies 

C-1 24 Copies 9 TB-9 A-2 62 Copies B-2 14 Copies C-1 24 Copies [0041] 

The comparative toner binder (TB-10 - TB-1 6) was obtained for the ingredient of the one to comparative 

example 6 table 2 like Example 1. 

[0042] 
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[Table 2] 

resin (A) (B) 

Ratio 1 TB-10 A-2 62 copies E-3. 38-copy ** 2 TB-11 D-1 62 copies . B- 

2 38 copies 3 TB-1 2 A-2. Copies [ 50 ] E-1 Example of 50 Copy 4 TB-13 A-2 62 Copy E-2 38 Copies 5 TB-14 

A-2 40 Copies B-4 60 Copies 6 TB-15 A-2 72 Copies C-1 28 Copy 7 TB-16 A-2 62 Copies C-1 38 Copies 

The analytical value of the obtained toner binder (TB-1 - TB-16) was shown in 

Table 3. 
[0043] 
[Table 3] 

Toner binder Molecular-weight-peaks value Molecular weight minimal 

value L %* THF insoluble matter Tg Low molecule Polymers % (**) 

TB _ 1 120 00 380000 80000 83 25 61 TB-2 12000 190000 70000 85 28 

61 TB-3 29000 190000 150000 84 27 60 TB-4 4500 190000 40000 87 29 61 TB-5 12000. 450000 80000 60 16 
62. TB-6 12000 1 10000 80000. 90 45 62 TB-7 12000 600000 70000 72 7 61 TB-8 12000 700000 70000 71 9 61 

TB-9 12000 600000 80000 70 1 1 62 TB-10 12000 50000 80000 78 21 

61 TB-11 38000 190000 180000 87 29 61 TB-1 2 12000 80000 70000 96 48 62 TB-13 12000 550000 80000 64 4 
60 TB-14 12000 450000 80000 50 19 62 TB-15 12000 800000 80000 70 0 60 TB-16 12000 800000 80000 60 0 

61 * L% : area ratio % [ as opposed to the whole molecular weight of a 

low-molecular-weight field from the minimum point of a molecular-weight-distribution figure ] [0044] Evaluation of 
the example of use and the example toner binder of comparison use was performed by being two kinds, a two- 
ingredient development system and an one-ingredient development system. 

seven copies of carbon black ( MA100 by Mitsubishi Kasei Corp.) to 88 copies of each of the toner binder of this 
invention of the evaluation examples 1-9 of a two-ingredient development system, and the toner binder of the 
comparative examples 1-7, Three copies of low molecular weight polypropylene ( screw call 550P by Sanyo 
Chemical Industries, Ltd.), And after mixing homogenously two copies of electrification regulators (product 
SUPIRON black TRH made from Hodogaya Chemical industry), kneading and a cooling thing were pulverized with 
the jet mill with the twin screw extruder with an internal temperature of 150 **, it classified with the dispersion 
separator, and toner a-p with a mean particle diameter of 12 micrometers was obtained. 
[0045]97 copies of ferrite carriers (Powdertech F-100) to three copies of each of example of examination 1 
toner a-p, [ mix homogenously and ] The toner image was transferred in the paper using the commercial copying 
machine (BD-7720 by Toshiba Corp.), the fixing part of the commercial copying machine (product [ made from 
Sharp ] SF8400A) was converted for the transferred toner in the paper, and the fixing test was done at 35 
sheets of A4 papers speed for /. Picture nature was judged with the image concentration after fixing. A test 
result is as having been shown in Table 4. 

[0046]After putting each of the example of examination 2 toners a-p into the bottle made from polyethylene and 
holding to a 45 ** constant temperature bath for 8 hours, It moved to the sieve of 42 meshes, and shook for 10 
seconds using the powder tester by Hosokawa Micron CORP., weight % of the toner which remained in on the 
sieve was measured, and it was considered as the test of heat-resistant preservability. The smaller thing of a 
number has better heat-resistant preservability. It is a level which can be satisfactorily used with it being 35% or 
less. A result is shown in Table 4. 
[0047] 
[Table 4] 

Toner toner MFT HOT picture nature Heat-resistant binder (**) (**) 

Preservability *1*2 *3 (%) Fruit a TB-1 130 230028. b TB-2 130 

225028. ** c TB-3 133 225030. d TB-4 125 220 O 27 Example e TB-5 132 215 O 25 f TB-6 133 215 O 26 g 

TB-7 125 210 O 28 h TB-8 130 225 O 28 iTB-9 130 220027 j TB-10 

130 170029. a ratio — k TB-11 142 220 O 28. I TB-1 2 135 185 x 25 ** m TB-13 130 195 O 30 n TB-14 140 

210 O 27 Example o TB-15 125 185 O 30 p TB-16 130 190028 *1 

Heat roll temperature when the black solid part of image concentration 1.2 is rubbed by 5 times of the number of 
times of a round trip with a Gakushin-type fastness test machine (friction part = paper) and the image 
concentration of the solid part after friction obtains the copy which remained not less than 70%. 
*2 Heat roll temperature when a toner carries out hot offset *3 O: Image concentration (I. D.) >=1.3, x:(I. D.) 
<=1.0[0048]In evaluation with a two-ingredient development system, each toner a-i which uses the binder of this 
invention is excellent in the balance of low-temperature-fixability and hot offset-proof nature **, without 
spoiling heat-resistant preservability and picture nature compared with toner j-p which uses a comparison 
binder. 

[0049]48.8 copies of magnetic powder (Toda Kogyo Corp. make EPT-1000) to 48.8 copies of each of the toner 
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binder of this invention of the- evaluation examples 1-9 of an one-ingredient development system, and the toner 
binder of the comparative examples 1-7, Two copies of low molecular weight polypropylene (Sanyo Chemical 
Industries, Ltd. make Hymer TP-32), And after mixing homogenously 0.4 copy of electrification regulator (product 
[ made from Hodogaya Chemical industry ] T-77), kneading and a cooling thing were pulverized with the jet mill 
with the twin screw extruder with an internal temperature of 130 **, it classified with the dispersion separator, 
and toner A-P with a mean particle diameter of 8 micrometers was obtained. 

[0050] Fixing test and evaluation of picture nature were performed for the toner in the paper which transferred 
the toner image in the paper and was transferred using the commercial laser beam printer (LBP-210 by Canon, 
Inc.) in example of examination 3 toner A-P by the same method as the example 1 of an examination of said 
statement. A test result is as having been shown in Table 5. 

[0051]By the same method as the example 2 of an examination, example of examination 4 toner A-P was 
considered as the test of heat-resistant preservability. It is a level which can be satisfactorily used with it being 
35% or less. A result is shown in Table 5. 
[0052] 
[Table 5] 

Toner toner MFT HOT picture nature Heat-resistant binder (**) (**) 

Preservability *1 *2 *3 (%) Fruit A TB-1 128 220027. B TB-2 128 

210028. ** C TB-3 130 215031. D TB-4 125 210 O 28 Example E TB-5 130 205 O 26 F TB-6 130 205 O 27 G 

TB-7 125 205 O 29 H TB-8 128 215 O 291 TB-9 128 210028 J TB- 

10 128 160030. a ratio — K TB-11 138 215 O 28. L TB-12 132 180 x 26 ** M TB-13 128 190 O 32 N TB-14 

138 210 O 27 Example O TB-1 5 125 170 O 30 P TB-1 6 128 180029 

*1 Heat roll temperature when the black solid part of image concentration 1.2 is rubbed by 2 times of the 

number of times of a round trip with a Gakushin-type fastness test machine (friction part = paper) and the image 

concentration of the solid part after friction obtains the copy which remained not less than 70%. 

*2 Heat roll temperature when a toner carries out hot offset *3 O: Image concentration (I. D.) >=1.3, x:(I. D.) 

<=1.0[0053]In evaluation with an one-ingredient development system, each toner A~I which uses the binder of 

this invention is excellent in the balance of low temperature fixability and hot offset-proof nature, without 

spoiling heat-resistant preservability and picture nature compared with toner J-P which uses a comparison 

binder. 

[0054] 

[Effect of the Invention]The toner binder of this invention is adding the bridge construction resin which has the 
different structure of cross linkage from the former as mentioned above, Molecule cutting of the bridge 
construction portion in the mixing step of toner-izing is controlled, a toner serves as high melting elasticity 
conventionally, and the toner which maintained heat-resistant preservability, picture nature, and low temperature 
fixability, and was excellent in hot offset-proof nature is obtained as a result. 
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S^5aa%*3ST*l±. h-^lrLfcB$©HOTtfffi<ft 
y. 5 Oli%^§t hi— fz:LfcB#a>MFTj&<S 

<#So 

[0 0 18] /W>4T— izfit^r* i&S 

rate. „ *fctex*u:/*^y t 

I¥J^^1^2 0^-2 0 O^T?*55MIMlz3Me* 
(*) S^tt (O *in*«z (c) izts 

l*t. yjus^y 14. m 

EE«««-/v— ftiW»H l &*i*. #***-tifftfc 
&h\z s jf^y?- *ttitt*L^ thf^» 

(C) 0>ftltHI=3HMR£l4* THFT*»tt«l^ 
ta)*L^o £ LTI4. UTEE*©**: 

ifjMfclf &*i« 0 (*) M^tt (C) *(7)t§j$*te£ L 

<Z)#*I4, §^740-1 0 011%, O — 4 011%^ 

fey. (O ^I^^yv- 

fC^TLO. OOltWOTtfe^o (C)<7)Tgf4. 

h^— i3Lfc^(DWj»«#tt&i;MFTa)ajs^t,. a 

JS4 0- 1 0 OW^SL^o HI^$?*L< 14 4 5-9 
0°CT*fcS o (C) L-CB:. ^ 

So (O £NX*-eKft-*-««ft* MEIEttcDSS 
K*MIMU:LTI*« ttlzH 
IShftl^ WEE«<D«^IBJe)H36<»lf &*t«o - 

(C) (7>^I4ilSO-4 0«g%. *?SL<I40~3 

oM%-efc£o 

[001 9 ] *#£0^cd hi— / W 14, G P C±T? 

O0>e— ?*tt4o »*L< I*. 2. 5^*X0)«M 
fc<fetf1 5^m±(7)Mliei^t 0 -^^^1-So MIC»*L 

mi) 0 ^T*3^*jS<7)MllEfCt 0 -<7^aLft^ 

t h^— icLfc^cD h^-a>jSiBttSA<is<fty. mf 

y. HOT«<^ 0 *^BJ(D hi— /<-f>y— l*G 

± te J; i; 2 o ^«at(o«i«ic«/]% a l . «/h ja cfc y 



(5) 



1 1-327210 



<li7 0%JiLt-efcS„ <a^S«UgE0J®«J±^%*<6 
0%*iS-C&-5i: hi— izLfcBtro h^l— OTjgSfctelttf 
£<fcy. MFTA<B<!S5 0 *^BJOh^ — 
—I*. T H F^mft&5~4 5ll%tfe§. »SL< 
IJ7~4 011%, MI-$?$L<!i9~3 5fiM%r-fe 

B#CD h^— ©jgStPttAMS < U . hi— <» H O T*MK 
<£S„ T H FT^A<4 5H%SMxSi: ht-l: 
LfcB#0> h^— a>j§iti|4^A<ia < fc U . M F T AqgT-r 
So *3£flJ<D h"*— COT gl±. h^— IzUfc 

a#roitf&ffi#i±;&i;MFTam£fre>, 4o~ioo°c 
WSU*. L< I* 5 0-8 o°c-efcSo 

[0020] (B) ©TH F^m-ft\tmig'U>'?-'P 

IM« (*) «^t*lcSMnU K%L2it&0>W£L 
l\, /W>$*-:£«;£J$)-lc3Mt-tS.fc, »3kA<mmz 

So SSIg^Ui (B) £ (A) <73Jt;-a«ffi. fcSLM*i§St 
ttlflrSAt^Ctt, 1$)— ic (B) 
l=»SU (B) *l=5M»*-l**ct3&*T? 
£S» (A) i (B) £8H*T*^U>K-<rS7?;£t,feS 

I*. (A) ©»«*|= (B) OtMtea**, JK&JH-f 
S752L (A) (B) t»»*ttfcX7'J- 

iSi^s^i- K*jw-r**a. (a) rojtmtt§iTi- 

(B) 0>8H*£;1£-U »»?L/> 
if e>*iS. u> K*-r-5(8i*-— *f— ftif-ea*-*- 
«t»:ff*Ll*. (B) fi^S*4i^. 1^ 

(B) (0¥*a^SI*1 0-1 OOOjUmA«»SLL\ SE 
l=»*L<l*» 5 0-5 0 0 //m-C?fcSo spiSfiSOaH 
£l*3t*H«fll= <fc ftWrcff 3 o 

[002 1 ] h-*-— 0)$&i&mzM*v h*?*? 

h"*— >^f— LO. l~loM%t 
»*L<(*0. 5~8fifi%, HI=»*L<I*1 

mm 
^# 



O; (a) t (b> K-rsKiirjiisfla-f S75&, 
©; (A) £K^-TSI8. izft^mi-isy-ozmuL 

#STU (A) «m£-r4»S.. 

<3>; (B) S»$-r*B. <£#^S:fU7 L 

SffiT-C (B) 

©;©0)»a-e«itLfc (A) ic (B) *?U>K-r* 

©; (a) i=®<©^-efi#Lfc (B) ^aan-fSRS, 

So 

^S^iTH'J^-U^-f >0>ftW«#?af£Mt 1 ooo 

-1 0000t*y. fiS¥*D#^SIiiI&3 0 0 0~ 

500 o o-e&So 

[0 0 2 2] *%W(D hi A-f ^V—COm&tte&W. 

=Fwnmhi—<D^m<D—m^-tt. hi—mmi-m 

Sl^X hi—/U>-?— 7b<il&4 5-9 511%, 4**0 
— . 4-±-7 K'J o— >B. 75Pi/7->¥) 

*<a«5-i oaa%fc<fci/Kttt» (tsu - 

0-5 0mm%<7)Sl|^-efflL\. $ f>ICiffi>57CO^iDSlJ [flf 
BUgSiJ ($Jlf£<*s -yavv/jrif) , (tK'Jt 

M. *L<tt-tfl>*«**fctt7'S K«tif) fe±f] £*D 

Sr3^rii^;o~i olI%t-fc5 0 l^Sffl l-t- 

J»»*Htf 5-2 0 /imODtttt^-i: LT#S. BilIBS 
SC So MIHm^Kffl h-*-— l*3E#t* (ifcEL 

m75j^l-ot^rl^:S!ra^<o®y■cfeSo 

[0 0 2 3] 
[O 0 2 4] 



mV-*HC#tt§( HLC 

.iv-»a*tt« 

4 0"C 

0. 2 5ll%0f l-7tK077>iSj 
100)/ I 



-8 0 2 A 

T S K gel GMHXL2* 



(6) 



ttm^ 11-327210 



[0025] (Tg) mm 

mm : =i-«*iM*a*a» dsc2o. ss 

TH F*»#SHE 



C/5 8 0 

Srft : ASTM (D3418-2) S 
[0 0 2 6] 



aft 



[0 0 2 7] Sjfifll 

fc»+l::**>u>2 8 l»*A*u SXBtttt. x^U 
>9 6 0fflk 79UJUKn-7?JU4 0ffa>B£"E</'? 

— <t. *i>u>i 1 83k i?- t ;j-4rt»--r 
K9. 5ffla>BBJ6*j»«£2 i o°c-e. 2B#M-e«TF 

Ls 1 8 5°C. ajET-CKSSffJ-rSCirfrcfcoTWai 
(A-1) £#fco (A-1) C^GPClC^^mfi^^J 

»^lli5 7 0 0, *7XfeMtt5 9°CT**ofc 0 
[ O 0 2 8 ] Mfem 2 

SfiflM *vU>3 2 3SP£A*U 

x^u>6 0 33U 7^'J;u^n-^;n 1 

3^>U>8 9SP. v- t -^;U/^— it^lM K 
4. 6«<DBB*6»J»*S1 7 0°C-C. 3»B-C»TL, 

si&ffli t^mzmmmnztiz^'DX. mm (a- 
2) ^ffco (a-2) (DGPcic^^aa^^a 

1*1 4 0 00. ^7XfeM(i5 9°Ctfco/; 0 

[00 2 9] SiiHW 3 
jg^y*^ — Xf U>504aJ, 
T^U1 6 39!, 7^ , JJl/i4 8SPi:L, BM&*J£S>- t 
-^;U/<— K2. 5 Sfl<t L. S#;£JS£1 5 

mzLx. mm (a-3) zmtz* ca-3) ogpc 

lCj;£afi¥J$)fl^Sfi3 4 0 0 0. jf7XKMtt5 

[0 0 3 0] gittfi]4 
;g^/V — X^U>5 5 2gfl. T^'J^UKn-^ 
6 3ttfr*ffcl*. «JS«3tia«l=LT. ttJH 

(D-1) £f#fc 0 (D-1) <7>GPC[Zcfc£M¥tS) 
^ili4200 0, tf^Xfs^j&liS 7°CT*J)ofc 0 

[003 1] Sjft«i5 



Hfl77X3, tf^X^JU*— . >^X$- 7— 

flimS£S8L MEttiftS* rxeu-^- 

-b^-r h5 4 5 O-Jl^'tTXO (*)«). TH F 

0 = ft37^Xa|ZiSJ^O. 5g*gSL (Xg) % THF5 

<2>1S^*z> << )[,$-\z*l=,<< hSBlcfcttu f£Ji*&$-e11S 

itt**-e(£«S-fr. iWt^o (Y g ) 
<3Hr^-< K^?EfflLfc^r^x^>r;u^-lc<D<7)i^*4^MlcT 

©atia^cD x ^ ju* -£ 8 o °cr*na <t *-e*i± 

THF^jS»%= (Z-Y) xl 00/ (X) 

*§*fc7k2 o 7 23k tKu tf_;u7ju=i-;u335£^ 

*U A»5S»L X^U>7 4 03k 7*'J;Hft 
1 8g|5. VU-T >M*S -JT)\s4r 3 3L V 

tf-jU'O-tfvo. 2 3 6SP (^yv-i^Lo. 02 
mo i %) (D;g^yv-£. M*&»]<h lt* v- t - 
^;u/^— Th^v^+f-t KPt" U/— ho. 3 3 
535. 2, 2 — ex (4, 4 -v- t 
yy^P^vJU) ^a^>0. 3«£KJ£»lcA*U 
S*ft3S*"C* 8 8°CT? 1 6B*Wh ffl)t9 8°Ct*3K 

0°CT8;JSLr. (B-1) £»fc c (B-1) 0TH 
F*»#l*6 8%. THFpI^OGPCIcJ:^! 
0>t o -^filli3 875. *7XgMl46 6°C, 
1*1 O 0 UmXfo-otco 

[0 0 3 2] §gi£#j6 
l^^V-ifXf L/>7 8 2fl! % 7^UJU»n-^ 

;U2 i 8 3k tfx^xy — ji,Axf KttiiQ 
ft(Di?7*'Jl/-h ( = SMbj£ Oft) ttK : 
BA-641 :^15 2 0) 1. 4 435 (^/TH: 

*ruo. 03moi%) a, mthMt IT, v- t - 
nP<b: l. a*aa*8 5°c-ci cm«k ^(D^9 8°c-e 

3B#Fp1«b1-^)ffe(iSi^«1 £ntt0>«&-eWft (b- 
2) *«fco (B-2) OTH F^J§^I*7 8%. TH 
FpJ^CDGP ClCct^^»<Dt°— ^fltlil 9^. # 
^Xls»*I*6 7°C. 5p«Hftai42 0 0/imT?*ofco 

[0033] m&m 7 

-< Kti-UD* (¥i$Jttao^EJU3&4. 2) 0y7^U h 
&4. 835 (^^7- IZ^LO. 1 mo I %) <t"r^flb 

i*«j6«6tH«(7)*a-e«i» (b-3) *t#^ 0 (b 

-3) 0THF^jg^li8 9%, THFpJi§^0)GPC 



(7) 



ISBBSM 1 -3 27 2 1 0 



[0034] mmms 

-r Kttintt <¥iSf**re^*4. 2) a)v7^u u-h 

£0. 7 2 g|5 (^E>> "7 — IzftLO. 0 1 5 mo I %) t 

tzo (B-4) H F^;g#|±3 2% s THFrT»» 

(7)GPC|C<££#^*(Dt 0 --£ffil*4 535. 
£1*6 6°C. ¥i$J«mil±1 OOjt/mffcofco 

[0 0 3 5] $Sit^l9 
1^7 7-0)5*), tfX7x/ — ;i,Axf L/>t*-y- 
Kfl-iDft W$tt»^U»4. 2) 0)is7& l J Is — h 
£1 4. 435 (=ES V — [CfcfLO. 3mo I %) 
ffttt«it«6A:ra«©*ft-e*IS (E-1) £t#fco 

(E-1) (DTHFT^(±9 6%, THFo[^a)G 

8°C. TOSltt2 0 0/imt*fcofc e 
[0 0 3 6] §2it0j1 O 

^ Kffli (¥W#*reJM*4. 2) Ov7^Ut/-h 
£0. 4 8 35 (^Ey V — IC^LO. O 1 mo I %) <fT 
«ttttHitfl6^n«a)Al£-Ctt8V (E-2) £*§*:o 
(E-2) (DTH F^mftltl 0%. T H FrI^CDG 

6 7°C. ^S : Fgli2 0 0/imtfcofco 



[0 03 7] SSfjSffli 1 1 
}%^=ES V— GQ5*>. Vt- )W<>il>&3. 5 335 

(^/V- fZ^LO. 3mo I %) £U BBJ&ffJS'O 
*y-f ;U/<— **S/ K2 3 35<t Lisas*9 0°C-e4B# 
FpI. ^0)^9 8°CT?3B#P B 1<tr^MliiSitfi«Jl <t^l«CD 
*s£-e»BB (E-3) £|§fco (E-3) (DTHF^jt 
#1*5 6%. THFWS5*0)GPCICj:«#?Sa>t?— 
^ttl*5». #7Xfc^/5f*6 7 0 C. 3F«Stt*fttt2 0 
0 // mTrfco/co 

[00 3 8] « £0j 1 2 

fco CC-1) 0)TH F^#(iO%. GPCICct^M 
g¥i9^ai*9 0^. ^»CDt°-^ft(i8 0^. li 
^X$*f££U±6 8°C. ^i5jSSfi2 0 0 */m-Cffco7c 0 
[003 9] j| jfiffl 1-10 

**P«. 8»iW3M>l:+v^>i oo3*£tt& 
*K ailcE«Lfc«0> (A) t»x»*Lfc*. 

(B) fecktf*»3«ky (c) £Ad*. gfftBJftffe. It 
#L<CA<&1 5 0°C-e2ttlHli»L. (B) £«D-lcflg 
»**-frfc 0 *CD&1 8 0°C-eSl±flftSL, **BJ 
CDh^l— /\V>^- (TB-1) - (TB-9) 

[0 O 4 0] 

[an 







mm 


(A) 


(B) 






1 


TB-1 


A-2 6235 


B-1 38^1 




H 


2 


TB-2 


A-2 6235 


B-2 3835 






3 


TB-3 


A-3 62S0 


B-2 3835 




J£ 


4 


TB-4 


A-1 6235 


B-2 3835 






5 


TB-5 


A-2 5035 


B-4 5035 




ft 


6 


TB-6 


A-2 5035 


B-3 5035 






7 


TB-7 


A-2 6835 


B-3 835 


C-1 2435 




8 


TB-8 


A-2 62Sfl 


B-1 1435 


C-1 2435 




9 


TB-9 


A-2 6235 


B-2 1435 


C-1 2435 


1 ~ 


6 






[0 0 4 2] 




1 tmmizLx, 




[i2] 




-TB- 


1 6) &mzo 










mm 


(A) 


(B) 






1 


TB-10 


A-2 6235 


E-3 3835 




« 


2 


TB-11 


D-1 6235 


B-2 3835 






3 


TB-1 2 


A-2 5035 


E-1 5035 






4 


TB-1 3 


A-2 6235 


E-2 3835 






5 


TB-1 4 


A-2 4035 


B-4 6035 






6 


TB-1 5 


A-2 7235 


C-1 2835 





(8) 



1 1 -327 2 1 0 



7 TB-16 A-2 62SP C-1 38SP 



l#bW:ht-/W>?- (TB-1-TB-1 6) <J> [0043] 

»«rfa*«3ic^L^o [a 3] 













THF^# 


Tg 












% 


(°C) 


TB-1 


12000 


380000 


80000 


83 


25 


61 


TB-2 


12000 


•4 r\ /*\ aa r\ 

1 90000 


70000 


85 


28 


61 


TB-3 


29000 


1 90000 


150000 


84 


27 


60 


TD A 

TB-4 


4500 


A A A A A A 

1 90000 


40000 


87 


29 


61 


TB-5 


12000 


450000 


80000 


60 


16 


62 


TB-6 


12000 


110000 


80000 


90 


45 


62 


TB-7 


12000 


600000 


70000 


72 


7 


61 


TB-8 


12000 


700000 


70000 


71 


9 


61 


TB-9 


12000 


600000 


80000 


70 


11 


62 


TB-10 


12000 


50000 


80000 


78 


21 


61 


TB-11 


38000 


190000 


180000 


87 


29 


61 


TB-12 


12000 


80000 


70000 


96 


48 


62 


TB-13 


12000 


550000 


80000 


64 


4 


60 


TB-14 


12000 


450000 


80000 


50 


19 


62 


TB-15 


12000 


800000 


80000 


70 


0 


60 


TB-16 


12000 


800000 


80000 


60 


0 


61 



[0044] &mmts&ift£9sL&mm 
mmmi -9 0*^0 hi— /w>y— t$&ifttmm 

1 ~7<D hi— /U>?— (7)#*8 SffilZ* — 7$>y^ 
( = mittiSL («0 Si MAI O 0 ) 7g|k ffi^fi 

5 op) 33J. &immHBJH (s±^#ib¥ii 

(«0 SXt°P>^77^TRH) 2«*«&-iE*Lfc 
«S1 5 0°C(7)-tt»ttS«^Sa. ftSMS^xy 

L¥l9ig1 2jWm©ht-a-pS»fc, 
[0045] RKffl 1 

hi— a-p(0#^3gpiC^x^-r h^r-V'JT (v^y 
— («0 S F-1 00) 9 7a5^i$)-iS^L. 
rtTSRS¥ffl ( (ft) IHBD-7 7 20) £ffll>T*ft 



±ln hi— MIe?L, l£¥*ftfc«UL<Z>hi— *miR 
«9« (i/^-i (ft) « S F 8 4 O O A) 
£&jtLT. A4l35ft/^At°-Kt£tfAh 

hjg^liS 4 LfciS y T*fc£ 0 
[0 0 4 6] R»«2 

hi— a - p ADtft-ftltiKy XT U>«a>ft(=A*t. 
4 5°C(Dll;^7K<il^8B$Ppm^L/r^. 4 2-*yi>zLCD 
*«IM::»U *V*9 5^n> (ft) S/W^-fX 
£flH*T1 0»Bii:5L» £x<5lMD5*.lcgiofc 
hi— 0>S«%£;l]5tL. BIWRffttOfAhtLfc. 

[0 0 4 7] 
[S4] 



ht- ht- MFT HOT U^tt MR 

nO**- (°C) (°C) 

* 1 * 2 * 3 (%) 



(9) 



ttffl* 11-327210 



n 


a 


TB-1 


130 


230 


o 


28 




b 


TB-2 


130 


225 


O 


28 




c 


TB-3 


133 


225 


O 


30 




d 


TB-4 


125 


220 


O 


27 


m 


e 


TB-5 


132 


215 


O 


25 




f 


TB-6 


133 


215 


O 


26 




g 


TB-7 


125 


210 


O 


28 




h 


TB-8 


130 


225 


O 


28 




i 


TB-9 


130 


220 


O 


27 





j 


TB-10 


130 


170 


O 


29 




k 


TB-1 1 


142 


220 


O 


28 




I 


TB-1 2 


135 


185 


X 


25 




m 


TB-1 3 


130 


195 


O 


30 




n 


TB-1 4 


140 


210 


O 


27 


m 


0 


TB-1 5 


125 


185 


O 


30 




P 


TB-1 6 


130 


190 


O 


28 



*1 IMUME1. 2®«^90£¥SA£¥ftKtt«l (MSffi=1ft) fr*y 

=3 fcf— *»fcB*0> t— h JU;£jg 0 

* 2 hi— hL7cB#<7)t — hQ— 

* 3 O : ID&Xft ( I . D. ) 2 1 . 3 * x : ( I . D. ) 5 1 . 0 

«8/im0 hi— A~P£*§*z 0 

[0 0 5 0] !*i$fflj3 

hi— A~P£rfTf&U— If— tf-A^'J (*-V/> 
(**) SLBP-21 0) &mi^Tt&±iZ hi— 

x his*i*»5ic^Lfc»y -eft*,, 

[00 5 1 ] Retffj 4 

hi— A-p*Kui«2A:iBi:*a-e. wn&tkmtnT 
x ha/: B 3 5%jaT-efc*traa«i:<ttffl-e** 

[0 O 5 2] 
[«5] 



[0 0 4 8] -fiE»S«*aT?0)WWrj3L\r. *3&BJ§ 
0)/W>y-*flgfflLfc hi— a - i lil^mtiJt«/< 
-f Lfc hi— j - p |cjf<. HXftftfftt. 

[0049] -fiE»a«*ao)PflB 

*«£«1 -9(7)*^gB^<D hi— *5J:tfti;«« 
1 -7 CD hi— sU 4 8. 8aJ|C«14t» 

(PBBXII («0 9( EPT-1 000) 48. 8 ffi* 

V-TP-3 2) 2ffl. AtffffVHBffl («±^r«ft^ 
XI (SO M T-77) 0. 4»£J$|-«*Lfctt. 
I*jfi1 3 0°c<7)-$A#aiJ&-e;g$L ^SftSyi^ h = 



ht- ht- WFT HOT 

n Or- (°C) (°C) 

* 1 * 2 * 3 (%) 



H 


A 


TB-1 


128 


220 


O 


27 




B 


TB-2 


128 


210 


O 


28 


is 


C 


TB-3 


130 


215 


O 


31 




D 


TB-4 


125 


210 


O 


28 




E 


TB-5 


130 


205 


O 


26 




F 


TB-6 


130 


205 


O 


27 




G 


TB-7 


125 


205 


O 


29 




H 


TB-8 


128 


215 


O 


29 



(10) 



1 1-327210 





i 


TB-9 


128 


210 


O 


28 




j 


TB-10 


128 


160 


O 


30 


It 


K 


TB-11 


138 


215 


O 


28 




L 


TB-12 


132 


180 


X 


26 




M 


TB-13 


128 


190 


O 


32 




N 


TB-14 


138 


210 


o 


27 


m 


0 


TB-15 


125 


170 


o 


30 




P 


TB-16 


128 


180 


o 


29 



* 3 O : a<£;i£ ( I . D. ) 2 1 . 3 . x : ( I . D. ) S 1 . 0 

[0053] -fiE»s«^iC-eo)Sffifcfc^r. *spji [%h<d3&£] ±E0)«iz*;*ffla) h-*-— 

fOO 5 4] «y h*:7-k? httCtCW: h"*— rt<»&*L«o 



